Inhibition of EP300 and DDR1 synergistically alleviates pulmonary fibrosis in vitro and in vivo.
Pulmonary fibrosis is strongly correlated with inflammation factors, cytokine, and collagen secretion, whereby discoidin domain receptor 1 (DDR1) signaling plays an important role. EP300 is defined as an acetyltransferase that can acetylate histone and has been broadly studied in several chronic diseases, including cancer, inflammation and fibrosis. This study aimed to investigate the relationship between p300 and DDR1 in the pathological processes of pulmonary fibrosis. Transcriptome analysis of single cell RNA-sequencing for idiopathic pulmonary fibrosis (IPF) bronchial epithelial cells demonstrated that both DDR1 and EP300 were up-regulated and involved in the regulation of autophagy, cellular response to organonitrogen compounds, and collagen metabolic pathways, respectively. The anti-fibrotic and anti-inflammation effects of Pim1 and DDR1 inhibitors in bleomycin-induced IPF murine models were estimated. We discovered that overexpression of EP300 signaling induced MRC5 human fibroblast cells that up-regulated the expression of DDR1 and FN1; however, no effects on COL1 A1 and DDR1 phosphorylation were observed. Mechanistically, TGF-β1 activated FN1, collagen, and DDR1 signaling could be reversed by the combination of p300 siRNA and DDR1 inhibitors. Moreover, the EP300 inhibitor SGC-CBP30 displayed synergistic effects with DDR1 inhibitors in pathogenic scores, airway goblet cell counts in bronchoalveolar lavage fluid (BALF), IL-4, IFN-γ, FN1COL1 A1 secretion and α-SMA, a marker of myofibroblast. The EP300 siRNA and inhibitors sensitized DDR1 inhibitors in our pulmonary fibrosis models in vitro and in vivo, implicating a combined inhibition of DDR1 with EP300 as potential therapies for IPF.